People with Parkinson's disease (PD) show impaired decision-making when sensory and memory information must be combined. This recently identified impairment results from an inability to accumulate the proper amount of information needed to make a decision and appears to be independent of dopamine tone and reinforcement learning mechanisms. Although considerable work focuses on PD and decisions involving risk and reward, in this Opinion article we propose that the emerging findings in perceptual decision-making highlight the multisystem nature of PD, and that unraveling the neuronal circuits underlying perceptual decision-making impairment may help in understanding other cognitive impairments in people with PD. We also discuss how a decisionmaking framework may be extended to gain insights into mechanisms of motor impairments in PD.
People with Parkinson's disease (PD) show impaired decision-making when sensory and memory information must be combined. This recently identified impairment results from an inability to accumulate the proper amount of information needed to make a decision and appears to be independent of dopamine tone and reinforcement learning mechanisms. Although considerable work focuses on PD and decisions involving risk and reward, in this Opinion article we propose that the emerging findings in perceptual decision-making highlight the multisystem nature of PD, and that unraveling the neuronal circuits underlying perceptual decision-making impairment may help in understanding other cognitive impairments in people with PD. We also discuss how a decisionmaking framework may be extended to gain insights into mechanisms of motor impairments in PD.
A Decision-Making Framework for PD
Perceptual decision-making is the process by which we evaluate the sensory world and choose a course of action based on sensory evidence. At times we may be uncertain about the evidence, and in such cases an effective decision-making strategy would be to combine external, sensory information with internal information, such as the recollection of a previous, similar experience. In the Bayesian framework of decision-making, these conscious or unconscious memories of past experiences are called priors. Priors influence decisions before and possibly during the acquisition of new information. We recently discovered that people with PD exhibit impairments at combining prior information with current, sensory information compared to healthy participants while performing a perceptual decision-making task. The impairment appeared regardless of medication status, suggesting that non-dopaminergic circuits may play a role [1] [2] [3] . We propose that these recent findings expose what may be a fundamental dysfunction associated with faulty basal ganglia (BG) processing. In this Opinion article we review recent evidence from the perceptual decision-making literature in people with PD and healthy controls, as well as in monkeys, that implicates the BG in perceptual decision-making. We focus on decision processes leading up to a choice of action, rather than on decisions depending on the evaluation of outcome value, which is more commonly studied in PD. We also discuss our opinion that considering PD symptoms in a decision-making framework may explain some of the cognitive and motor symptoms seen in PD. Cognitive and motor impairments in PD are usually interpreted as arising from dysfunction in two different circuits, both involving dopamine. The framework proposed here has the advantage of explaining both by a single mechanism.
Highlights
People with PD show both motor and cognitive impairments that are often attributed to different dopaminergic systems.
Cognitive impairments in people with PD are broadly defined as impairments in executive function, they are thought to involve frontostriatal circuits, and many are explained by too much or too little dopamine.
Medial cortical-basal ganglia circuits are implicated in adjusting decision thresholds in conditions of sensory conflict in people with PD.
People with PD show impaired decision-making when those decisions involve the evaluation of rewarding outcomes. Recent work on perceptual decision-making in people with PD reveals additional impairments in processing memory information leading up to choice.
